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Abstract 
This paper reports the study conducted in Italy, within the AGFORWARD (2014-2017) project, aimed at 
promoting innovative agroforestry practices in Europe. Agroforestry offers a means of maintaining food 
production whilst addressing some of the negative environmental effects of intensive agriculture. This 
study aims at eliciting the positive and negative points of views and perceptions of local stakeholders in 
Italy in relation to three types of agroforestry system. The Participatory Research and Network 
Development (PRDN) was implemented in three workshops conducted in Sardinia, Umbria, and Veneto 
regions, and applied adopting a common methodological protocol. Qualitative data were obtained using 
open discussions with stakeholders on key issues, challenges and innovations. Quantitative data were 
obtained from stakeholders completing questionnaires during the workshops. A statistical analysis was 
applied to elicit the differences in positive and negative perceptions of the stakeholders in relation to 
production, management, environment and socio-economy aspects. Even though the participants to this 
study came from different geographical and socioeconomic contexts with different educational and cultural 
backgrounds, they generally shared similar perceptions of the benefits and constraints of across different 
professional groups (farmers, policy makers and researchers) and the three workshops. The effects of 
agroforestry on production and the environment were generally perceived as positive, whilst those related 
to management were generally negative. The process of bringing the groups together seemed to be an 
effective means of identifying the key researchable gaps that need to be addressed in order to promote the 
uptake and maintenance of agroforestry.  
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Introduction 
Agroforestry is a land use practice in which woody perennials (trees or shrubs) are integrated with crops 
and/or animals on the same land unit (Nair 1993; Burgess et al. 2015). Such practices have shaped key 
features of the rural landscape of Mediterranean countries where trees have traditionally been deliberately 
retained or included in the cultivated or grazed lands by farmers. The trees have provided secondary 
products such as fruits, fodder for livestock and wood for fuel, litter or timber as well as environmental 
benefits (Eichhorn et al. 2006).  
 During the second half of 20th Century, trees were progressively removed from the cultivated land 
as a result of mechanization and as a consequence of land consolidation schemes to increase the size of 
agricultural parcels. However, the adoption of intensive agriculture has also been associated with 
undesirable environmental consequences such as loss of biodiversity, soil erosion, and water and 
groundwater pollution.  Hence in recent decades there has been an increased interest in using agroforestry 
to enable continued food production with environmental benefits (Shibu 2009; Palma et al. 2007). Various 
authors have shown that multifunctional agroforestry can be productive and profitable whilst also 
diversifying the sources of farm income (Graves et al. 2007; Rossetti et al. 2015; Barbieri and Valdivia 2010; 
Nair et al. 2010; Smith et al. 2013).  
 Following the Silvoarable Agroforestry for Europe (SAFE) project (Dupraz et al. 2005), the Common 
Agricultural Policy (CAP) recognised that the establishment of agroforestry should be encouraged because 
of its “high ecological and social value” (Council Regulation (EC) No 1698/2005). A financial mechanism was 
subsequently introduced in the 2007-2013 EU Rural Development Programmes (RDPs) to support the first 
establishment of new agroforestry systems on arable land. Agroforestry systems continue to receive 
support according to the Article 23 of the Regulation 1305/2013 in the 2014-2020 rural development 
programme (Pisanelli et al. 2014). 
 In this framework, the project AGFORWARD AGroFORestry that Will Advance Rural Development  
(www.agforward.eu), funded by the European Commission within the FP7, is aimed at promoting 
agroforestry practices in Europe that will advance sustainable rural development (Burgess et al. 2015). One 
of the project objectives is to identify, develop and field-test innovations to bridge the current research 
gaps concerning agroforestry systems.  
 This paper shows the main findings emerging from the application of the Participatory Research 
and Development Network (PRDN) methodology to three case studies implemented in Italy within the 
AGFORWARD project. The overall objective is to highlight the point of view and perceptions of stakeholders 
on different agroforestry systems and practices. In particular, the paper aims to highlight the needs and 
opportunities as identified by local stakeholders to increase the resilience and functionality of agroforestry 
in Italy.  
 
Description of study areas and agroforestry systems 
Within the AGFORWARD project, agroforestry systems were categorized into four categories: a group 
comprising traditional agroforestry systems of high natural and cultural value, such as wood pasture, and 
three groups focused on either agroforestry for livestock farmers, arable farmers, or farmers managing 
high-value trees.  In Italy, the PRDN approach has been applied to a three case studies representative of a 
wood pasture system, and systems of potential interest to either livestock farmers or farmers with olive 
trees (Fig. 1). The case studies are:  
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Grazed oak woodlands in Sardinia 
The grazed oak woodland in Sardinia is a Mediterranean semi-natural agro-silvopastoral system where 
grazing is practiced among trees that are deliberately maintained and managed. In Mediterranean area, 
Dehesa and Montado systems in Spain and Portugal represent the most common examples (Moreno et al. 
2014). In Italy, the study was implemented in Sardinia region, where similar systems characterise the 
landscape creating a mosaic of agro-silvopastoral systems at different level of complexity (Seddaiu et al. 
2013). The silvopastoral system includes both grazed forests and wooded grasslands where scattered 
Quercus spp. trees are mixed with permanent or temporary pastures or intercropped with cereals and/or 
fodder crops.  
 
Figure 1 Map of Italy. Locations of agroforestry systems and workshops in Italy. 
Intercropping and grazing into olive orchards in Umbria 
In the Mediterranean, olive trees (Olea europaea L.) are often used in traditional agroforestry systems. The 
case study in the central Umbria region focused on the intercropping of wild asparagus (Asparagus 
acutifolius L.) in olive orchards, since this species naturally tends to grow in abandoned olive orchards and 
has been already established as valuable on the market (Aliotta et al. 2004; Benincasa et al. 2007). Grazing 
animals, in particular poultry, can provide further source of income, in addition to their function for weed 
control and fertilization, thus lowering costs and impacts of orchard management. 
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Free-range pigs and energy crops in Veneto 
Livestock production systems, either grazing ruminants, pigs and poultry, can produce negative 
environmental externalities including methane, nitrous oxide and ammonia production (Burgess and Morris 
2009). Integrating trees in such systems can help mitigate greenhouse gas emissions and ammonia release, 
helping store carbon and control odour. Moreover, trees can promote animal welfare providing shade 
especially during the hot summers. In Italy, the study was implemented in Veneto region and was focused 
on the free-range pigs with bordering areas of short rotation poplar and willow which could be used for 
bioenergy.  
Materials and methods 
The Participatory Research for Development Network approach 
The Participatory Research for Development Network (PRDN) is a participatory research method defined as 
a process that combines research, education, and action (Khanloua and Peter 2005). It is finalized to 
shorten the gap between the researcher and research object but also to actively involve stakeholders into 
the study context. This approach aims to get new knowledge and introduce changes in the social 
environment where the study is performed (Rapanà 2005). Its origins are rooted in developing country 
areas (Park 1993) but variations of participatory research have been developed in different settings (Brown 
and Tandon 1983). Participatory research represents a pool of concepts, practices, norms and attitudes 
enabling people to enhance their knowledge for sustainable agriculture and natural resource management 
(Reason and Bradford 2008). The method directly involves stakeholders and end-users in defining all the 
aspects of the research process so that they contribute expertise and share decision making, while allowing 
researchers to better understand the role of technology in complex systems (Martin and Sherington, 1997). 
Farmers and end-users’ involvement in the development of more appropriate technologies provides the 
opportunity for feedback and adjustment according to farmers’ criteria and facilitates local adaptation to 
particular environmental and socio-economic conditions.  
The workshops carried out in Italy 
The PRDN protocol was agreed and shared among the AGFORWARD partners. Workshops were organised 
in each partner country, in a specific experimental site or farm practising agroforestry. In Italy three 
workshops focusing on the above described agroforestry systems were organised and conducted between 
June and September 2014.  
 A total number of 48 stakeholders participated at the workshops carried out in Sardinia (13 
participants), Umbria (13 participants) and Veneto (22 participants). The objective of each workshop was to 
better understand and further develop the functioning of traditional and/or novel agroforestry practices 
and systems. The workshops comprised group discussions organized into sessions of knowledge exchange 
between stakeholders and scientists so that it was possible to evidence actual knowledge gaps - i.e. ‘what 
has to be tested’, ‘what is not known yet’- from what just needed to be changed. Different representatives 
of local stakeholders participated in the workshops. 
Data collection 
In each workshop, qualitative and quantitative data were collected. In the first phase, stakeholders 
participated in moderated discussions on the challenges and issues of current agroforestry systems and 
practices in order to highlight key opinions and priorities (qualitative data). Participants were also invited to 
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highlight the research gaps to be addressed by the project activities, according to their experience and 
knowledge.  
 In the second phase, stakeholders were asked to fill a questionnaire aimed at eliciting their 
perceptions and opinions on positive and negative aspects of agroforestry systems (quantitative data). 
Forty-five issues divided into four categories (production, management, environment and socio-economy) 
were used to design the questionnaire (Table 1). Stakeholders were asked to rank the most positive and 
negative issues up to a maximum of 10 positive and 10 negative issues across all the four categories.  
Table 1 Examined agroforestry issues grouped into four categories 
Category Issues Category Issue 
Production Animal health and welfare Environment Biodiversity and wildlife habitat 
 Animal production  Carbon sequestration 
 Losses by predation  Change in fire risk 
 Crop or pasture production  Climate moderation 
 Crop or pasture quality/food safety  Control of manure/noise/odour 
 Disease and weed control  General environment 
 Diversity of products  Landscape aesthetics 
 Timber/wood/fruit/nut production  Reduced groundwater recharge 
 Timber/wood/fruit/nut quality  Runoff and flood control 
   Soil conservation 
   Water quality 
Management Complexity of work Socio- Administrative burden 
 Inspection of animals Economy Business opportunities 
 Labour  Cash flow 
 Management costs  Farmer image 
 Mechanisation  Income diversity 
 Originality and interest  Inheritance and tax 
 Project feasibility  Regulation 
 Tree regeneration/survival  Local food supply 
   Marketing premium 
   Market risk 
   Opportunity for hunting 
   Profit 
   Relationship between farmer/hunter 
   Relationship between farmer/owner 
   Rural employment 
   Subsidy and grant eligibility 
   Tourism 
 
Questionnaire data analysis 
Forty eight takeholders (39 males, 9 females; 42% aged between 36-50 years and 46% aged between 51-65 
years) completed the questionnaire. The data analysis was performed considering the responses of: the 
total number of stakeholders; stakeholders grouped according to professional categories (24 farmers, 17 
policy-makers, 7 researchers), and grouped according to the three workshops (13 respondents in Sardinia, 
13 respondents Umbria, 22 respondents Veneto). Agroforestry issues were analyzed both as single items 
and within four categories: production, management, environment and socio-economics. All the 
stakeholders’ responses to positive and negative perceptions of agroforestry issues were registered and 
classified according to a score indicating the level of importance attributed to an issue. The level of positive 
or negative perception of an issue was expressed as “Very High” (VH) when the score ranged between 1 
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and 4, “High” (H), with score ranging between 5 and 7, “Quite low” (QL) with score between 8 and 10, and 
“Very low” (VL) when no answer was given (even if this response could also express a very doubtful opinion 
in relation to a certain issue which is not enough known or experienced by the respondent). Different 
weights were assigned to each score: VH = 4; H = 3; QL = 2; VL = 1. The mean of  weighted scores of each 
issue was calculated considering the total score (obtained from the sum of the frequency of answers per 
each score class multiplied by the value of the relative score class) divided by the total number of 
respondents. Statistical analysis was performed with opensource R free software (https://www.r-
project.org/). The Wilconxon test, a non-parametric statistical hypothesis test  for comparing matched 
samples, was applied in order to assess the differences (5% significance level) between positive and 
negative responses both on categories of issues and on each single issue. The Kruskal-Wallis non-
parametric test for comparing independent samples was used to assess the differences (5% significance 
level) among groups of stakeholders in attributing scores (negative and positive responses). Only the data 
showing statistically significant differences are reported in this paper. 
Results 
Key issues, challenges and innovation 
In each workshop, stakeholders were invited to reflect on and discuss about challenges and issues of 
current agroforestry systems and practices. The participants highlighted priority issues and opinions on the 
three specific agroforestry systems, as well as the main constraints and further issues to be investigated. A 
comprehensive scheme of challenges and issues as emerged from the analysis of the discussions conducted 
during the three workshops is reported in Fig.2. One of the stakeholders’ indications in the three 
agroforestry systems studied was that, the animal component  in particular (common to the three systems) 
needs further investigation in relation to management and economic valuation in order to raise the 
stakeholders’ awareness of agroforestry roles and functions. 
 
 
Fig 2 Scheme of main results of workshops’ discussions. Challenges and key issues from the stakeholders’ 
discussions during the workshops 
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Management skills 
Stakeholders prioritized the optimization of the biological synergies among grazing animals, pasture 
characteristics and trees species as most important management issue. Pastures should guarantee a 
balanced and high quality feed for grazing animals. Tree varieties, tree spacing and density need to be 
modulated to allow both the natural regeneration of the woody species and the persistence of the pasture.  
Stakeholders highlighted the need to increase the productivity of the silvopastoral system, specifically the 
forage availability, and to assess the appropriate stocking rate to ensure system resilience. In order to 
produce high quality products, apposite management strategies should prioritize the improvement of the 
qualitative value of the pasture. Among the management key issues to be more deeply studied, 
stakeholders highlighted the need to protect grazing animals from wild fauna. The problems caused by high 
densities of protected wild animals, predators, especially wolves, but also boars and deers, is becoming a 
very serious problem in many Italian rural and marginal areas where silvopastoral systems are extensively 
managed and animals, especially sheep, are usually free to graze in open fields. Farmers and landowners 
are often forced to reduce the free-grazing period, recovering the animals during the night. On the other 
hand, the high presence of boars and deers affects the livestock management, reducing the pasture 
availability either by damaging the herbaceous layer or heavily grazing it. This creates higher labour costs 
and problems with securing animal feed.  
Economic value and legal and administrative burden 
The multifunctional nature of agroforestry results in various goods and benefits. The stakeholders 
considered that the extensive management of silvopastoral systems improves the quality of the animal 
products, but that the management costs were higher than those in more intensive livestock systems. The 
stakeholders see the need for a label to certify the agroforestry origin of the products to cover the higher 
management costs, and the need to increase the value of products from agroforestry through the food 
supply chain. The improvement of the local supply chain should consider the market channels used for 
smallholder productions, the marketing problems faced by farmers and the opportunities to improve the 
quality and quantity of agroforestry products. In small-scale farms, the development of facilities to process 
meat would retain the value added close to the farm. 
 Stakeholders also observed that the bureaucratic complexity of CAP discourages farmers from 
applying for grants. For example, farmers perceived that trees in fields were obstacles because they caused 
the reduction of single farm payments. Stakeholders thus supported the development of appropriate tools 
to facilitate the access to public subsidies available in the CAP to increase the protection of the rural lands 
and add value to positive externalities.  
Stakeholders’ awareness 
Stakeholders highlighted the need to create communication tools (such as technical papers, seminars, and 
demonstrations) to share knowledge on agroforestry. Moreover, professionals and technicians required 
training in order to provide technical, financial and marketing assistance on agroforestry to landowners. 
Farmers expressed the need to be assisted in identifying and establishing field trials of best practices 
responding to specific environmental and socio-economic characteristics of their territory. Monitoring and 
evaluation was thought to help determine the impacts, benefits, and outcomes of agroforestry practices as 
well as helping to guide future development.  
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Stakeholders perceptions of agroforestry  
The quantitative data analysis showed that there were differences in the positive and negative weighting 
given to the production, management and environmental aspects of agroforestry, while no differences 
were observed related to the socio-economic category (Table 2). Higher mean positive weighted scores, 
than negative scores, were observed in relation to production and the environment, while higher negative 
scores were observed in relation to management. The management of agroforestry was negatively 
perceived by the total sample, groups of stakeholders, and the different workshops (Table 2). There were 
statistically significant differences between the positive and negative mean weighted scores of responses 
on most single issues within the whole dataset (Table3). In the production category, most issues were rated 
positively, but “loss by predation” was perceived as a negative aspect of agroforestry by all stakeholders 
grouped together, by farmers, and the workshops at Umbria and Veneto. Most of the management issues 
related to agroforestry were rated negatively except “originality and interest”.  Among the socio-economic 
issues the most negative are “administrative burden”, “regulation”, “subsidy and grant eligibility” and 
“market risk”. As far as the environmental issues are concerned only “Reduced groundwater recharge” is 
rated as negative. 
 
Table 2 Positive and negative scores related to production, management, environmental characteristics of 
agroforestry by: the total number of stakeholders; professional groups; workshops. Only data showing 
statistically significant differences are reported. Wilcoxon test, P ≤ 0.05 
Stakeholder  Weighted mean score P  
  Positive attribute Negative attribute Difference  
All  Production  1.85 1.38 0.47 < 0.01 
Management 1.35 1.82 -0.47 < 0.01 
Environment 1.55 1.24 0.31 < 0.01 
Farmers Production 1.82 1.54 0.28 < 0.01 
Management 1.37 1.75 -2.62 < 0.01 
Environment 1.42 1.24 0.18 < 0.01 
Policy makers Production 1.75 1.22 0.53 < 0.01 
Management 1.25 1.91 -0.66 < 0.05 
Environment 1.55 1.21 0.34 < 0.01 
Researchers Management 1.09 1.83 -0.74 < 0.05 
Sardinia 
workshop 
 
Production 1.72 1.29 0.43 < 0.01 
Management 1.18 1.72 -0.54 < 0.05 
Environment 1.59 1.27 0.32 < 0.05 
Umbria 
workshop 
Production 1.69 1.43 0.26 < 0.05 
Veneto 
workshop 
Production 1.85 1.41 0.44 < 0.01 
Management 1.17 1.94 -0.77 < 0.01 
Environment 1.41 1.14 0.27 < 0.01 
 
 
9 
Table 3 Statistically significant differences between the positive and negative mean weighted scores 
attributed to each issue by all stakeholders, the stakeholders grouped by profession, and grouped by 
workshop.  
 
Issue  All Farmers Policy 
makers 
Resea
rchers 
Sardinia 
workshop 
Umbria 
workshop 
Veneto 
workshop 
Production        
  Animal health and welfare 0.79  0.34  1.54 1.00 1.09 
  Animal production  0.65       
  Losses by predation  -0.77 -0.33    -1.15 -1.00 
  Crop and pasture quality/food    
safety 
0.1 0.37 -0.09    1.45 
  Diversity of products  1.37 1.08 0.54  1.53  1.45 
  Timber/wood/fruit/nut production 0.97 0.58 0.36 1.85 1.31  1.47 
Management         
  Complexity of work  -1.28 -0.62 -0.51  -1.07  -1.68 
  Inspection of animals  -1.11 0.04 -0.20    -1.77 
  Management costs  -0.54  -0.95    -0.49 
  Mechanisation  -0.59 0.12     -0.59 
  Originality and interest 0.68 0.12 0.50    1.13 
  Tree regeneration/survival -1.14 -0.12 -0.13 -0.43   -2.27 
Environment        
  Biodiversity and wildlife habitat 1.00  0.74    1.18 
  Carbon sequestration        0.45 
  Change in fire risk  0.48  0.58  1.72   
  General environment  0.87 0.47 0.41    0.81 
  Landscape aesthetics  0.58  0.07  1.15  0.50 
  Reduced groundwater recharge -0.29  -0.08    -0.64 
  Soil conservation        0.63 
Socio-economy        
  Administrative burden -0.87    -1.00  -1.13 
  Business opportunities 0.52       
  Farmer image  0.82     1.07 0.90 
  Income diversity  1.09  0.29  1.30 0.85 0.90 
  Regulation  -0.72  -0.08    -0.77 
  Local food supply  0.48  -0.11    0.77 
  Marketing premium  0.32      0,63 
  Market risk  -0.69      -1.00 
  Relationship between 
farmer/hunter 
-0.3       
  Subsidy and grant eligibility -0.33  -0.07    -0.77 
  Tourism  0.77  1.67    086 
Figures with negative precursor refer to more negative perceptions. Only the data showing statistically significant 
differences are reported. Wilcoxon test, P ≤ 0.05 
 
When the results of the farmers, the policy makers, and the researchers within a workshop were 
compared, there were no statistically significant differences in positive and negative scores in relation to 
the four categories of issues (data not reported).  However, across the three workshops, farmers and policy 
makers attributed higher positive scores to production benefits than researchers, while policy makers and 
researchers gave higher positive scores to environmental benefits than farmers (Table 4). Policy makers 
also assumed that the negative impact of agroforestry on management was greater than that by farmers 
and researchers (Table 4). 
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Table 4 Weighted mean scores attributed by farmers, policy makers and researchers on the positive and 
negative perceptions of agroforestry in relation to: production, environment, management.  
     
Category Weighted mean score P 
 Farmers Policy makers Researchers  
Positive perceptions 
  Production 1.82 1.75 1.68 < 0.01 
  Environment 1.42 1.55 1.51 < 0.01 
Negative perceptions 
  Management 1.76 1.91 1.84 < 0.01 
Socio-economic category is not reported since the three groups did not show differences among positive and negative 
perceptions.  Only the data showing statistically significant differences are reported. Kruskal-Wallis test, P ≤ 0.05 
 
 
There were significant differences in the positive and negative weighting given to specific issues between 
the three workshops (Table 5). The benefits of agroforestry on “crop and pasture production” was 
perceived higher at the Umbria workshop, than at others, whilst “disease and weed control” was perceived 
most positively in Veneto.  The average weighted score of timber/wood/fruit/nut production and quality 
was higher in Sardinia than in Umbria. The issues “inspection of animals” and “labour” were perceived as 
more positive at the Umbria workshop, while “originality and interest” was most highly ranked at the 
Veneto and Umbria workshop. “Project feasibility” and “profit” were perceived as more positive at the 
Umbria workshop. Participants at the Sardinian workshop seemed to show a much higher perception of the 
positive effects of agroforestry in terms of “change in fire risk” and “landscape aesthetics” in comparison to 
participants at the other sites.  
 
Table 5 Means of weighted scores attributed by three workshops to the positive and negative perceptions 
of agroforestry issues 
 
Category Issue Mean weighted score P 
  Sardinia Umbria Veneto  
Positive perceptions 
Production Crop and pasture production 1 2.15 1 < 0.01 
Disease and weed control 1 1.53 1.90 < 0.05 
Timber/wood/fruit/nut production 2.46 1.23 2.27 < 0.05 
Timber/wood/fruit/nut quality 1.77 1.23 1 < 0.05 
Management Inspection of animals 1 1.61 1 < 0.05 
Labour 1 1.53 1 < 0.05 
Originality and interest 1 1.76 2.13 < 0.05 
Project feasibility 1 1.84 1 < 0.01 
Environment Change in fire risk 2.77 1.23 1 < 0.01 
Landscape aesthetics 2.38 1.38 1.5 < 0.05 
Socio-economy Profit 1 1.54 1 < 0.05 
Negative perceptions 
Production Animal health and welfare 1.15 1.23 2.54 < 0.01 
Losses by predation 1.15 2.38 2 < 0.05 
Crop and pasture production 1.38 1.23 1 < 0.05 
Management Tree regeneration/survival 2 1.38 3.27 < 0.01 
Environment Runoff and flood control 1.92 1.23 1 < 0.01 
Reduced groundwater recharge 1.15 1.23 2 < 0.05 
Socio-economy Inheritance and tax 1.07 1.61 1 < 0.01 
Only the data showing statistically significant differences are reported. Kruskal-Wallis test, P ≤ 0.05 
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As far as the negative perceptions, even though the stakeholders in Veneto showed a positive perception of 
“animal health and welfare” issue (Table 3), they seemed to show more negative perceptions in relation to 
this issue and “tree regeneration and survival” than participants at the other sites (Table 5). “Losses by 
predation” and “inheritance and tax” were perceived as more negatively by the participants in Umbria than 
at other sites, while the stakeholders in Sardinia showed a more negative perceptions of agroforestry in 
terms of “runoff and flood control”.  
 In terms of single issues, the professional stakeholder groups generally showed similar responses to 
positive aspects, although researchers and policy makers showed greater positive weightings for 
“biodiversity and wildlife” and farmers showed greater positive weightings for “business opportunities” 
(Table 6). In terms of negative issues, farmers placed higher negative weighting on “losses by predation” 
and “management costs” than policy makers and researchers, and researchers placed a greater negative 
weighting on mechanization than policy makers (Table 6).  
 
Table 6 Mean weighted scores attributed by farmers, policy makers and researchers on the positive and 
negative perceptions of agroforestry issues. 
      
Category Issue Mean weighted score P 
  Farmers Policy makers Researchers  
Positive perceptions 
  Environment Biodiversity and wildlife habitat 1.7 2.53 2.83 < 0.05 
  Socio-economy Business opportunity 2.04 1 1 < 0.01 
Negative perceptions 
  Production Losses by predation 1.45 1.11 1 < 0.05 
  Management Management costs 2.33 1.76 1.14 < 0.05 
Mechanisation 1.12 1 1.28 < 0.05 
Only the data showing statistically significant differences are reported. Kruskal-Wallis test, P ≤ 0.05
 
 
Discussion 
The quantitative data shows that overall stakeholders perceived positive impacts of agroforestry in terms 
of production and the environment, a negative impact in terms of management, with no clear pattern in 
terms of socio-economic effects. These results confirm that management issues are a potential obstacle to 
be addressed when establishing or conducting agroforestry practices. This result is supported by the 
qualitative data provided by stakeholders in the three workshops which highlighted the need for 
management skills to optimize the different components. At the same time, the quantitative results 
demonstrate the perceived benefits in terms of production and the environment even though, according to 
stakeholders’ discussions, productivity still needs to be improved. 
 Stakeholders showed general agreement on the positive and negative opinions of agroforestry in 
terms of four overall categories of issues, and this was not generally dependent on the type of agroforestry 
being considered, except for the Umbria stakeholders who did not show any clear positive or negative 
opinion regarding the environment. The farmers, policy makers and researchers also generally showed 
similar rankings, although farmers showed more positive perceptions in terms of production than 
researchers, and policy makers perceived more positive environmental effects and negative management 
effects than farmers.   
  In Sardinia, “change in fire risk” and “landscape aesthetics” are perceived as more positive 
attributes of agroforestry than at the other two sites.  The higher scores can be explained by the 
established role of the grazing component of silvopastoral systems in safeguarding the environment from 
fires (Riedel et al. 2007; Ruiz-Mirazo et al. 2009; Franca et al. 2012), particularly through the controlled 
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grazing of firebreaks (Ruiz-Mirazo et al. 2011). The result confirms what is widely reported in literature 
(Bernués et al. 2011; Ripoll-Bosch et al. 2012) on the relevant positive perceptions of local stakeholders on 
the function of grazing practices and sheep flocks related to the changes in vegetation and landscape and 
the risk of fire hazards. The higher perception in Sardinia of the positive landscape effects of agroforestry 
might be linked to the role of the silvopastoral system in shaping the landscape and creating ecological and 
cultural diversity (Gibon 2005). In Sardinia, the landscape traditionally integrates trees, sheep grazing and 
crops, whereas the olive trees with asparagus and poultry system in Umbria is a novel system of limited 
extent. This could explain the lower weighted scores of stakeholders in Umbria. 
 The higher negative perception of “animal health and welfare” of  Veneto stakeholders in 
comparison to Umbria and Sardinia stakeholders could be linked to the fact that Veneto breeders have 
more recently adopted agroforestry practices and have the perception of animals being less protected (i.e. 
during winter) with the extensive system in comparison with the intensive one they had been used until 
recent times.  
 When stakeholders’ perceptions are analyzed according to their professional categories, 
researchers and policy makers expressed higher positive perceptions on agroforestry in terms of 
safeguarding biodiversity and wildlife habitat. The scientific evidence of the beneficial effects of 
agroforestry on biodiversity is widely reported (Lorenz and Rattan 2014).  The sensitivity of researchers and 
policy makers towards environmental benefits may be a result of these groups having a deeper knowledge 
and stronger awareness, than farmers, about the positive impact of agroforestry systems on biodiversity. 
By contrast, farmers more positively perceived the business opportunities from adopting agroforestry. 
Multifunctional systems and product diversification can increase agricultural resilience (Lin 2011) and 
farmers can more easily and directly appreciate the business opportunities on their specific farm. Ponisio et 
al. (2015) and Van der Sluijs et al. (2015) report that diversification can support biodiversity and if it is 
possible to optimize biodiversity  without reducing profitability (De Sousa et al. 2015), thus there is a 
benefit in supporting activities to better inform farmers and professionals on agroforestry.  
 There seems to be a correspondence between the stronger positive perception of the product 
quality and the food safety issues experienced mainly by farmers and what has been elicited during the 
workshops’ discussions.  As far as the “timber/wood/fruit/nut production” is concernedthe positive ranking 
,makes assuming that  the presence of trees is generally not perceived by the whole sample of stakeholders 
as a real obstacle. Despite that during the discussions stakeholders highlighted the need to improve the 
tree management through both agronomic and economic solutions to make agroforestry practices easier 
for farmers.  
 The “subsidies and grant eligibility” issue, related to maintaining the eligibility of a system for single 
farm payments and the uptake on grants to establish new systems, was perceived as a negative issue by all 
stakeholders both in quantitative and  the qualitative findings where stakeholders complained about the 
complexity of the CAP. The need for  implementing  European policies supporting agroforestry is clear and 
must be supported by AF stakeholders themselves also through the improvement of their awareness of AF 
benefits (Pisanelli et al. 2012) .  
 The negative perception related to the losses caused by predation is understandably higher in 
farmers than in policy makers and researchers since farmers, especially in recent times, have been 
complaining about the loss of crops, pastures and livestock due to predation and overall disturbance from 
wild fauna. 
 While management costs are felt by policy makers and by Veneto participants as a constraint, 
mechanization is thought to be negatively related to agroforestry practices more by Veneto stakeholders, 
confirming that this group of stakeholders dealing with a kind of agroforestry system still needs to adapt to 
the presence of trees.  
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 Stakeholders  generally shared similar perceptions of the benefits and constraints of agroforestry: 
in part this may be a result of the participants being self-selected as the participants were those who 
attended initial stakeholder workshops on agroforestry. The positive attributes of agroforestry were mainly 
associated with production and the environment; the negative aspects were associated primarily with 
management. Nevertheless, this work has provided specific indications of what is needed according to the 
perspectives of groups of users, and has contextualized particular needs related to issues in relation to the 
characteristics of a certain agroforestry system. The last observation can be evaluated as much more 
important in Italy because of the wide variability of the agriculture landscapes and possible combinations of 
their rural uses and functions.  
 Stakeholders' point of view on agroforestry systems, based on their experiences and competences, 
can enable future research, consequently stimulating decision makers to more accurately read and 
interpret the socio-economic and cultural contexts of rural areas.  This, in turn, would provide proper policy 
tools to support the development of viable and sustainable agroforestry systems.     
 This study demonstrates the validity of the participatory approach to address the complexity of 
agroforestry systems. The PRDN methodology allowed the integration of qualitative and quantitative 
information and proves to be an effective set of research tools, enabling the comprehension of the 
multifaceted functions of agroforestry systems in the development process of rural areas. 
 The results of this work suggest the need to improve policies related to agroforestry, to provide 
information on specific agroforestry issues, and to support initiatives to be promoted by policy-makers and 
researchers such as organizing training courses for farmers and information events addressed at raising 
public awareness on agroforestry. 
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